Objectives: Rosacea is currently defined as an inflammatory cutaneous disease without systemic echoes. The objective of our paper is to review the published articles to confirm our belief that rosacea is associated to or can predispose to various diseases, mainly inflammatory diseases.
INTRODUCTION INTRODUCTION
Rosacea (RS) is a chronic inflammatory recurrent facial disorder, frequently diagnosed in everyday practice. The patients' age at onset ranges between 30 and 35 years, but young and old people can also be affected. The medical literature mentions cases of facial dermatologic disorders in children with typical skin symptoms of RS. The disease is typically diagnosed in patients with sun sensitivity and skin phototype I and II, Northern or Eastern European origin, although all skin types can be affected. There is a predominance for female gender, but males generally have more severe clinical forms, including rhinophyma or gnathophyma. According to international grading systems, RS has four well established forms: erythematotelangiectatic, papulopustular, phymatous and ocular. Many clinicians also include in this category perioral dermatitis, corticoid induced RS, neurogenic RS, granulomatous RS, RS conglobata, and RS fulminans. These last forms are the most severe because they're also accompanied by high fever.
Patients describe in the first stages of the disease transient erythema spread on the centrofacial area or on the décolletage. In the course of the disease, under trigger factors influence telangiectasias on erythematous background, papulo-pustules and even sebaceous glands rich tissue hypertrophy (phymatous stage) will gradually develop. Chronic inflammation may lead to chronic edema and fibrous changes within the skin. There are many factors that can trigger RS flare ups and often prevention is hard to achieve. Several factors, including exposure to high or low temperature and significant sudden temperature changes, hot steam, direct sunlight, wind, spicy food or hot beverage consumption, alcohol (red wine), exercise, stress and unsuitable cosmetics or drugs applied to the sensitive skin of RS patients can lead to flushing that usually precedes or worsens the erythemato-telangiectatic and papulo-pustular stages. Despite that many therapeutic options are currently available and are able to induce obvious clinical improvement, none of them actually cures the disease, amplifying the anxious state of the patients.
Many etiopathogenic hypothesis are still being debated and there is no consensus on the etiopathogenetic mechanism of RS. Recent clinical studies indicate changes or anomalies of local vasculature, sebaceous glands, skin microbioma and/ or innate immune system. Modifications of the extracellular matrix which are specific to inflammation appear even from the early erythemato-telangiectatic phase, but inflammatory clinically signs are noticeable later in the course of this disease, respective when papules and/ or pustules develop.
MATERIAL AND METHODS MATERIAL AND METHODS
RS is currently considered a disease limited to the skin without any systemic influence. However, taking into account the well documented inflammatory phenomenon and the example of other inflammatory dermatologic diseases, whose systemic effects are acknowledged lately, we believe that RS could predispose or associate to other inflammatory diseases in its evolution. As a consequence, we initiated a thorough scientific literature search, looking for associations between RS and systemic diseases reported in various studies.
RESULTS RESULTS
This way, we noticed that authors focused mainly on the connections between RS and gastro-intestinal affections. Even in the 1930's, doctors suspected a link of causality between RS and gastro-intestinal pathology. Etiopathogenic hypothesis from that period of time connected RS skin lesions development to gastric secretion disorders. One of the studies found hypochlorhydria in 75% of the patients involved in the study and in 12,5% hydrochloric acid secretion was near the inferior limit of the normal values interval. One other study from that time indicated reduced gastric secretion in about two thirds of the patients (1).
The most ample study dedicated to the RS -gastrointestinal system disorders association discovered the link between RS and Gram negative spiral bacteria Helicobacter Pylori (HP) which infects gastric mucosa. For a long time clinicians suspected that HP is directly implicated in RS etiopathogenesis, despite the fact that the mechanisms which lead to each specific lesion were not proven. Most researchers state that the proinflammatory background induced by HP gastric infection is responsible for the initialization of the cutaneous vascular and inflammatory changes that precede RS lesions.
Other authors suggest a causal relationship between the two disorders, based on the RS clinical improvement after HP treatment (2,3,4,5) and the high incidence of this microorganism in RS patients (6, 7) . Improvment in the symptomatology of the disease noticed after the treatment of HP infection is supported by several studies, while other authors consider that this treatment and RS evolution are not connected (8, 9) . Some authors go even further and claim that RS is in fact an extragastric manifestation of HP infection (2, 10, 11) . However, there is still a lot of debate in the medical literature regarding whether or not HP has a high prevalence in RS patients. While some articles rule out this association (12) (13) (14) (15) , others confirm a statistic significant association HP -inflammatory papulopustular RS (16). Szlachcic et al. proved that RS is associated with a high virulent strain of HP. In their study, 67% of the patients with RS with dyspeptic symptoms had anti-CagA (cytotoxin associated gene A) antibodies compared to 32% of the patients without RS but complaining of dyspepsia (11) . At a later date Argenziano et al. confirmed a predominance of anti-Cag A antibodies in RS patients (10) and El-Khalawany M et al. recently proved that this virulent strain of HP is more frequently positive in papulo-pustular cases and its presence is responsible for an ampler inflammatory response in both gastric mucosa and cutaneous lesions (7) .
It is yet not completely understood the precise mechanism in which HP infection of the gastric mucosa induces rosacea lesions. However, there is a consensus that cytokines and proinflammatory interleukins synthesized as a consequence of this infection, play a role in the initialization of cutaneous vascular and inflammatory changes that precede RS. Another etiopathological pathway could be high gastin secretion secondary to gastric infection, which leads to amplified cutaneous vascular reactivity and clinical transient flushing. Recently, Mary Ann Robledo and Mariana Orduz proposed a new hypothesis for flushing ignition and neoangiogenesis specific for RS, in HP positive patients. These authors believe that there is a defect of aldehid dehidrogenasis responsible for the late metabolism of high quantities of acetaldehid released secondary to HP infection, which ultimately leads to facial flushing (17) .
Not just microorganisms resident in the stomach (HP) were suggested to cause RS, but also others located in the small intestine. Exaggerated overgrowth of the bacterial population from the small intestine was especially identified in the group of RS patients compared to control group in Coyle's study (18) . Another study indicated RS symptoms amelioration on long term (over 9 months) after prescription of antibiotics without gastrointestinal absorption for patients diagnosed with overgrowth of the small intestine bacteria (19) . The same authors later stated that there is a comparative prevalence of small intestine bacteria overgrowth in both patients and witness groups.
Regarding an association between other gastrointestinal pathologies and RS, studies published after the year 2000 indicate a high incidence of chronic active gastritis especially in the antrum and the stomach body in patients with RS versus sham (2, 11) . The author's conclusion was that RS can frequently associate with antrum gastritis.
In medical literature there are published some RS fulminans cases associated with inflammatory bowel diseases. RS appears to be more frequently associated with ulcerative colitis than Crohn disease. Inflammatory bowel disease ethiopathology implies an interaction between human organism and intestinal bacteria, which leads to kinin-kalicrein system activation. The same system is activated in the skin of RS patients and this is why rosacea is thought to be caused by the neurogenic inflammatory syndrome induced by the above mentioned infectious agents (20) . In 2015 Wen-Qing Li at al. conducted a retrospective study regarding the association between RS, use of tetracycline and risk of incident inflammatory bowel disease and concluded that RS patients have a minimal risk of ulcerative colitis and a high risk of Crohn disease, which increases with the duration of the disease. Also long term use of tetracycline correlates with an increased risk for both inflammatory bowel disease. The authors gathered their data from the Nurses' Health Study II (1991-2011) (21) .
In 2004 Kendall reported a case with full RS remission in a patient who was administered/ treated with medical material which lowered intestinal transit period under 30 hours. The author also believes that facial flushing is a consequence of the neurogenic inflammation caused by the hyper sensibility of facial neurons, due to a kinin-kalikrein system activation under the influence of intestinal bacteria. Although this case sustains the hypothesis of rosacea-gastrointestinal conditions connection, additional studies regarding the length of the intestinal transit in RS patients should be conducted (22) .
The possible connections between RS and inflammatory ENT diseases have also been studied. For instance, Al-Balbeesi proves in one study that there is a statistically significant association between RS and chronic rhinosinusitis. The patients with both diseases developed more severe forms of erythematothelangiectatic RS (23) .
Recent studies suggest that there actually is a connection between peripheral nervous system and RS. In a lot of 140 patients with facial distonias (essential blefarospasm or hemifacial spasm), 15 % of the patients were diagnosed with RS, compared to the 1,34 %, which is the prevalence of RS in the general population from which the group had been selected (24) . The authors suggest the existence of some common immune-inflammatory pathways for both disorders as a possible explanation for this observation. Another article studied the RS -migraine association and it concluded that women older than 50 years suffering of severe migraine have a higher risk of developing RS. The same study indicated a slight increase of RS risk in persons older than 60 years who use Triptan, but this fact rather reflects the severity of the migrenous crisis than a real postmedicamentous effect (25) . There are also citations in scientific journals of individual cases of unilateral RS, localized only on the hemiface affected by facial nerve palsy (26, 27) .
Various authors searched a possible link that connects RS and the cardiovascular system. Brinnel H et al. proved on a small lot of patients that RS correlates Andreea Merticariu et al with a deficient defense against brain overheating. Their study was designed based on the hypothesis that RS is a direct consequence of a deficiency in the venous drainage territory of the two facial veins and their main tributary veins, this vascular system being implicated in selective brain cooling. The authors concluded that their hypothesis is correct: the venous flow from the brain to the facial skin is suppressed under increase of cerebral temperature causing perturbation in the defense against cerebral overheating. The cause of these functional vascular anomalies could be in fact a defective control exerted by the central nervous system on periphery (28) . Vascular anomalies are also described in other vascular territories in patients suffering of RS. Hereby, in one study the capillary system of the nail bed was assessed with conventional capillaroscopy. All of the sixteen patients examined had anomalies of the microvasculature, where as only 63% of the control subjects displayed the same modifications, sustaining the authors' idea that conventional capillaroscopy investigation could be helpful in establishing the diagnosis of RS (29). Rosina P et al also used videocapillaroscopy to examine the facial and nail bed vascular configuration in patients diagnosed with either RS or seborrheic dermatitis and in healthy controls. This way there were identified specific vascular modifications in RS patients, as opposed to the other two groups: neoangiogenesis, proeminent telangiectasias and increased vascular diameters (30) . On the other hand, in 2009, Fonseca GP et al could not detect on a small lot of patients, morphological modifications of the nail bed vessels that could be characteristic to patients suffering of erythematotelangiectatic RS in comparison to healthy controls. There for, the authors sustain that videocapillaroscopy as a diagnostic tool should be reevaluated in more comprehensive studies (31) .
According to Duman N et al RS patients have a higher risk of cardiovascular diseases (32) . The same conclusion was reached by Hua TC et al in 2015: RS patients have a higher risk to develop hypertension, dyslipidemia et coronary disease (33) . Rainer BM et al. also stated in one poster that severe RS forms have a higher risk for essential hypertension (34) . In 2015, Rainer BM et al. underlined that moderate to severe RS was more likely to be associated with hyperlipidemia, hypertension, metabolic diseases, cardiovascular diseases, and gastroesophageal reflux disease (35) .
Other researchers investigated the influence some antihypertensive drugs have on RS debut. Spoendlin J et al ruled out the increase of RS incidence after calcium channel blockers use and in addition sustained that beta-blockers might have protective effect against incident RS. Neither angiotensin-converting-enzyme inhibitors nor angiotensin receptor blockers have any influence on the relative RS risk. However the study does not evaluate the effect the antihypertensive drugs might have on already developed RS, but considering the results of the study, the authors estimate that calcium channel blockers do not worsen RS course while betablockers are especially benefic in erythematotelangiectatic RS treatment (36) . Among the beta-blockers, atenolol and bisoprolol are the ones which seem to have protective role according to Spoendlin J et al, whereas propranolol, drug usually used off-label for erythematotelangiectatic RS did not offer any protection. As far as beta-blockers are concerned, other authors revealed that there definitely is a benefit in using either carvedilol or nadolol in RS patients, at least on small groups of patients (37) (38) (39) . Spironolactone is also known to have benefic effect in RS by decreasing incidental risk for RS. The mechanism for this therapeutic end point is unknown, but it is believed that it is independent from the diuretic effect of the drug and that it is rather a consequence of the fact that by blocking the aldosteron receptor in the skin the proinflammatory effect this receptor appears to have will be inhibited (40) (41) (42) .
As regarding the link RS and psychiatric diseases, Spoendlin J et al indicated that patients diagnosed with schizophrenia, independently of the psychotropic drug they were prescribed, as well as patients taking lithium on long term for any other psychiatric disease excepting schizophrenia, have a low risk for incident RS (43) . The same study highlights that depression or any other affective disorder does not increase the risk for developing RS. However, RS patients can also have a psychiatric malady, especially depression, frequently as a consequence of each individual's perception on one's RS symptomatology or one's personal difficulties in the therapeutic program. Other scientific articles suggest that RS and depression, especially major depressive disease, are two entities with a reciprocal influence, psychogenic factors being important not only in the debut of RS but also in its aggravation (44) .
When looking for an association between RS and immune system disorders we found that the the level of serum vitamin D was investigated in RS patients. The authors of the study reported that in the lot of RS patients the level of serum vitamin D was definitely higher than in the lot of healthy controls. As a direct result they concluded that vitamin D might have a role in RS ethiopathogenesis, especially if taking into account the role this vitamin plays in the homeostasia of the immune system (45) . Also, the level of antinuclear antibodies in RS patients was broadly studied. One article from 2010 highlighted ANA in 21,1% of the patients diagnosed with RS and the authors ruled out autoimmunity involvement in RS development in the studied lot (46) . In another work, as much as 53,5% of the RS patients included in the research had ANA titer higher than 1:160 (13,86% above 1:320, 8,9% above 1:640, 6,93% above 1:1280). After a fallow-up of two years, none of the patients with a titer higher than 1:640 did not develop any symptom specific for lupus erythematosus or any other autoimmune disorder. The authors warn that ANA titers can be high in RS patients. This fact correlated with the clinical appearance and the photosensitivity characteristic to RS can make sometimes more difficult the differential diagnose with lupus erythematosus (47) . If this was the case, it is recommended to make a cutaneous biopsy and/or to evaluate a larger array of antibodies (anti Ro/La, ADNdc, Sm). Also, it is advisable to fallow up patients with high antinuclear titers because Arbuckle MR et al. indicated in a previous article that symptoms of lupus can develop after a period of three to nine years after first detection of antibodies (48) .
RS could also be linked to some cancers. The conclusion of a recent study of Li WQ et al was that there is an association between a medical personal history of RS and a higher risk of thyroid cancer and basal cell carcinoma (49) .
RS is defined as a localized chronic dermatologic inflammatory disease. However, it was debated recently if as in other dermatologic inflammatory illnesses which had been thought previously to be limited to the skin, RS has the potential to amplify or to initiate to some extent the systemic inflammation syndrome. Studies done in this direction sustain the above mentioned hypothesis. In one research on a lot of 45 RS patients and a healthy control lot of 100 people, it was discovered that in the RS lot the GST (glutathione S-transferase) gene polymorphism is more frequently encountered. This genetic modification is known to be associated with an increased activity of reactive oxygen species (50) . According to Baz K et al. a high level of reactive oxygen species indicates that RS is a disease associated with oxidative stress. The same study indicates that the antioxidative activity is decreased in RS, independent of HP coinfection, sustaining the hypothesis that in RS there is systemic inflammation, without the influence of an accidental coinfection (51).
DISCUSSION DISCUSSION
There is still much debate weather RS is due to a particular immunologic background which can also trigger other inflammatory maladies or if RS by itself promotes a proinflammatory medium which could be a link in the chain of events that lead to a specific inflammatory pathology. It is possible to find the answer to this dilemma only when we will elucidate the etiopathogenic mechanisms of RS. However, no matter the answer, RS and concurrent inflammatory diseases tend to have a reciprocal influence on one another's course. This way, on one hand the papulopustular lesions of RS and even the intensity of facial erythema can be improved by treating nearby infections. On the other hand repeated outbreaks of infection can aggravate RS just as a severe episode of RS could aggravate some other simultaneous condition. Although inflammation is present even from the first stages of RS at least histologically, it is more plausible that papulo-pustular RS with its intense cutaneous inflammation could in a way interfere with one patient's comorbidities.
CONCLUSION CONCLUSION
In conclusion, we can not classify rosacea as a systemic disorder, but it frequently associates with diseases, in a manner dependent of the skin lesions severity. As a consequence, patients suffering of severe forms of rosacea for a long time should be carefully evaluated as rosacea tends to associate to various inflammatory diseases which have a negative impact on its course.
